Introduction
The emphasis upon environmental protection within the last years lead to a rise in the interest of reducing the carbon dioxide emissions, which may be achieved mainly by reducing the energy consumption, and for product recycling among transportation equipments manufacturers. These objectives may be achieved by using light metallic materials for manufacturing various components, in order to reduce the total weight of the vehicles without affecting their performances.
Among low plasticity metallic materials, one may mention aluminium and magnesium alloys, which have densities much lower as other metallic materials, 1,74 g/cm 3 and 2,7 g/cm 3 respectively. These alloys have the advantage of a good mechanical strength; have a good thermal conductibility and good shock damping properties. The great difficulty in using light materials is their low plasticity on the room temperature. Consequently, in the last period, researches regarding the determination of methods and techniques for improving the deformation behavior of light alloys were performed. The researches lead to the conclusion that by heating the light alloys work pieces, during the plastic deformation process, at temperatures between 200 and 300 o C, it is possible to obtain a considerable increase of heir plasticity. Thus, these alloys may be used for manufacturing parts in the automotive industry by means of various plastic deformation methods [1] .
Materials used in the researches
The experimental researches were made in order to evaluate the forming capacity of low plasticity alloys. Among this category of materials, the AZ31B magnesium alloy has been chosen, alloy representative for magnesium-zinc-aluminum systems. The main advantage of this alloy is its very low density (1,74g/cm3), it is used for automotive industry and aeronautic industry parts, parts which have to have a reduced height. [1] The chemical composition of the magnesium alloy AZ31B, in percent by mass, is shown in table 1. 
The mechanical characteristics of the magnesium alloy AZ31B are presented in table 2 [2] . 
Numerical simulation by means of finite element method of plastic deformation processes
The Abaqus/Explicit software was used for numerical simulation by means of finite element method (FEM) of plastic deformation processes of low plasticity materials.
For numerical simulation by means of FEM, two finite elements models have been made: a model for tensile test ( fig. 1 ) and a model for the Nakajima test ( fig. 2) [3] .
The model made for numerical simulation of the tensile test aimed the check of the experimentally determined material properties: modulus of elasticity, hardening curve and anisotropy coefficients. The evaluation of the accuracy of the experimental results and the validation of the finite elements model has been achieved by comparing the values and distributions of main strains and the material thickness, theoretically and experimental determined. This evaluation has been made of the time period between the start of the test and the moment just before the necking localization appeared, due to the fact that it cannot be modeled using "shell-type" classic elements, because the size of the necking area is determined by the thickness of the element [4] . For the numerical simulation of the forming limit curves test by means of Nakajima method, a finite elements model has been made, parameterized depending on the cutting radius of the specimens. This model has been used for the comparative evaluation of the values and distributions of the limit strains, in the element's plane, theoretically and experimentally determined, in order to validate the material properties and the plastic deformation of low plasticity materials process parameters [5] .
In order to compare the experimental results with the ones obtained by numerical simulation, the major strain distributions ( fig. 6 ), minor strain distributions ( fig. 7 ) and the variation of the thickness of the specimen ( fig. 8) , were analyzed. The distribution of ε 2 strain is the same in the both case, determined thru numerical simulation, or the experimental one. The maximal values of these are obtained in the pole zone, the results are 0,1172 in the numerical simulation case, versus 0,1174 in the experimental case.
Numerical simulation
Regarding the thickness of the material, it can see that minimal thickness is reached in the forming pole zone, it's value is 0,8116 mm (the maximum reduction of the thickness it's 18,84, regarding the initial thickness level of the test tube, which is 1mm).
Conclusions
Based on the comparative analysis, experimental and numerical simulation, it may be concluded that the mechanical characteristics and the properties of the researched materials were determined with good accuracy and the parameterized finite elements model offers similar results to those obtained experimentally. 
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